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I. Objective; To determine  whether  or  not cross-contamination of samples  occurs 
during  soil  coring  techniques.  Two  techniques wi l l  be  tested: 1. The  technique used 
f o r  the Mob i l e  Drill so i l   cor ing apparatus,  and 2. The E.P.A. methodology for 
obtaining  soil  cores  by  bucket  augering techniques. 

r 

II. Personnel: Don  Weaver wi l l  supervise  the  study.  John  Troiano wil l  be responsible 
for  study design  and  data  analysis  and  Cindy  Garretson wil l be  responsible f o r   s i t e  
preparation.-, 

111. Study Design; Cross-contamination of samples wi l l  be tested  by  applying  a 
t r a c e r   t o  the surface of soi l   immediately  before  obtaining  soi l   cores.  The  plot wi l l  
be located  at- ' the  Fresno  State  col lege  test  si te  adjacent  the  irr igation  test  si te. 
The-plot   s ize will be 20 fee t   by  20 feet.  Six  soi l   cores  to 10 fee t  wi l l  be  taken  for 
each sampling-method.  Soil  samples within each core wil l be 6 inches in depth. The 
cores wil l be immedia te ly  packaged  and delivered t o  the  laboratory.  The  coring wi l  I 

Since  the  site a t  Fresno has not  received  recent  applications of agr icul tural  

. .  occur in mid-June. 

I chemicals,  potassiurn44&& will be  used as the tracer  applied a t  a r a t e   o f 5 O R  . *  ' 
.. . I bslacre. bromide c Pisso\veA in ~ X L  -lo, 

~o+cssium ~ron,ai q+;d rncrn;n? 0.C ~ O J  l 8 l ~ o  and CprFl'o-yed c k  d ; 4  
IV. Laboratory Analyses; Laboratory  analyses wi l l  be conducted  by APPL labs in spcGLja 
Fresno.  Approximately 240 6-inch  cores wi II be  generated.  The  standard  quality 

&&<an 

,,- . .assurrance  and quali ty  control  procedures used by APPL labs wi l l  be followed. A t  a 
4 
.. cost   of   approximately $30 per analysis, the to ta l   cost  wil l be $7200. 
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Bromide electrode The Orion model 94-35 bromide 
ion-selective electrode is a solid state device that mea- 
sures bromide ion in water and in some organic sol- 
vents. I t  must be used with a suitable reference dec- 
a d e .  

The electrode’s sensor is 1 silva bromide/silva 
sulfide  membrane bonded into an epoxy body (See 
Fig. B-2). When this  membrane is in mntPct with a 
solution, a potential  dependent upon the level of 
bromide ion in  solution develops across the  mem- 
brane. The potential is measured against a reference 
electrode. 

Sulfide and cyanide, which form insoluble  silver 
salts, can be  removed from samples with nickel (XI) ni- 
mate. Measuremenu can be made in solution  contain- 
ing oxidizing agents such ps coppa In), iron (IIXJ, and 
pennnng~nrtt ions, or in solutions  containing chlor- 
ide. Mercury should be absent from samples. 

The bromide electrode can be used at tempera- 
tures ranging from 0 to 100°C and  at  pH from 0-14. 
Bromide concentrations from 5 x I W M  to 1 .OM can 
be  measured directly (See Fig. B-3). 
Ihl9435, Modcl94-35 Er0rn.de Elatrode Instruction 
Manual. Orion Research. 
B799, “Determination of Inorganic Bromide in Soils 
and Plant Tissues with a Bromide Selective-Ion Elec- 
trode.” Abdalla, N.A.; Lear, B. Commun. in Soil Sci. 
and Plant Anal . ,  1975, 6(5), 498. 
Bl28, “Specific-Ion Electrode Measurements bn B r ,  
Ci- and F- in Atmospheric Precipitation.”  Haniss, 
R.C.; Williams, H.H. I. Appl. Meteorool., 1969, 8(2), 
229. 
B716, “Use of Bromide Electrodes for Rapid Screen- 
ing of Elevated Bromide Concentrations  in Biological 
Fluids.” Poser, S.; et d., 2. KIin. Chem. xlia. Bio- 
chem., 1974, 12,350. 
B891, ”Determination of Bromide Ion Content of 
Cereals and Other Foodstuffs.” Banks, H.J.; Desmar- 
chelier, J.M.; Elek, J.A. Pestic. Sci., 1976, 7, 595. 
Bromide in soils and plant tissues  Bromide  is  mea- 
sured in soils and plants to assess contamination re- 
sulting from brominated pesticides. 

Analysis: Bromide is measured using the 94-35 
bromide  electrode and 90-02 reference  electrode. 
Standards which bracket the expected bromide  con- 
centration are prepared by diluting 0.1M NaBr extrac- 
tion (No. 943506). / 

Samples are prepared with  distilled  water. The 
samples are stirred for 30 minutes and filtered.  Sam- 
ples and standards are adjusted to  a  constant  ionic 
strength by adding 5M NaNO, [No. 94001 1). Sample 
values are read either directly, using a model  901 mi- 
croprocessor Ionalyzer, or from a  calibration curve. 

H 7 9 9 ,  “Determination of Inorganic Bromide  in  Soils 
and Plant Tissues.” Abdalla, N.A.; Lear, B. Comm. in 
Soil Sci. and Plant And., 1975,6(5), 498. 
B891, “Determination of Bromide Ion Content of 

Fig. B-2: Construction of the bromide electrode. 

J 

;-;.2-_~/c;-r,,~-L /$fl&: Cereals and Other Foodstuffs.” Banks, H. J.; Desmar- 

Bromide in wine High levels of bromide  are  consider- 
ed an  impurity in wine. 

Analysis: Bromide is measured with  the 94-35 
bromide electrode and 90-01 reference electrode using 
the known addition technique. 

. .  

140 - 0 chelier, J.M.; Elek, J.M. Pestic. Sci., 1976, 7, 595. 

180 - 
/ 

/ 
0 Samples are prepared by adding 3.75M phospho- 

220- 0 ric acid, saturated KN03, and 1M cupric  sulfate. To 
# 1 

r each 100 ml of sample is added 1 ml of a bromide  stan- 
l(r lo-‘ 16-1 dard prepared from 0.1M NaBr (No. 9435061. Sample 

concentration  is determined from the  change in po- 
Fig.  B-3: Typical bromide electrode d b r a t i o n  me. tential after addition of standard.  Direct  concentra- 

tion readout can be obtained using the 901 micropro- 
cessor Ionalyza. The bromide electrode  should  not be used in solu- 

tions ions WE& f o r m  ~ o l u b I e s ~ ~ ~ t h  B621, “Alcoholic Beverages: Adyshbf  Bromide Ion 
silva, since these &e dac of the In Wine by Ion Selective Elecqode.” ,Graf, J.E.; 
memtmne, cowing the electrode to Vaughn, T.E.; K~PP, W.H. IAOAC, 1976,59(11,53. 
addition, strong reducing agents should bt avoided as 
they will react to form 1. lqa of silva on the man- 
brae .  In either case, performance is restored by 
polishing the membrane surface. 
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